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A b s t r a c t 
In high concentration sodium 2.4-dichlorophenoxyacelic acid (2.4-D, Dikornit) inhibited the 
growth of experimental plants. Its effect also remains in the T generation. Increase of the 2.4-D 
concentration increased the amount of soluble protein and the activity of peroxidase (with the excep-
tion of maize). The hydroxylation processes too are influenced by 2.4-D, the amounts of the derivatives 
being increased at low concentration. 
GRANT (1972) c o n s i d e r s t h e h e r b i c i d e s t o be loca l p r o m o t e r s o f e v o l u t i o n . 
E v e n if o n l y I p .c . o f t h e d o m e s t i c a t e d p l a n t s u n d e r g o e s s ign i f i can t c h a n g e in a g e n e t i c 
b a l a n c e o n h e r b i c i d e a c c u m u l a t i o n , it s e rves a s t h e s t a r t i n g bas i s f o r a n o t h e r h e r -
e d i t a r y p a t h w a y . All th i s c a n be m e a s u r e d in t h e t r e a t e d g e n e r a t i o n s t h e s t r u c t u r a l 
a n d n u m e r i c a l c h a n g e s in t h e c r o m o s o m e s , a n d m o r p h o l o g i c a l , p h y s i o l o g i c a l 
a n d b i o c h e m i c a l indices . T h e c u r r e n t i nc r ea se o f c h e m i z a t i o n in p l a n t p r o t e c t i o n 
p r e s e n t s u s w i t h b o t h t h e o r e t i c a l a n d p r a c t i c a l r e sea rch t a s k s . 
In t h e p r e s e n t p a p e r a s t u d y is m a d e o f t h e e f fec t s o f a h e r b i c i d e , s o d i u m 2 .4-
d i c h l o r o p h e n o x y a c e t i c ac id ( 2 . 4 - D , D i k o n i r t ) o n s o m e p l a n t spec ies . In a c c o r d a n c e 
wi th t h e i r h o r m o n a l g r o u n d s u b s t a n c e , a t l o w c o n c e n t r a t i o n s t h e h e r b i c i d e s s t i m u l a t e 
g r o w t h , a n d a t h igh c o n c e n t r a t i o n s i n h i b i t it (VEINBRANTS, 1972). W u u a n d GRANT 
(1966a , b ) o b s e r v e d c h r o m o s o m a l a b e r r a t i o n s in t h e me ios i s o f b a r l e y r o o t - t i p s o n 
the a c t i o n o f h e r b i c i d e s , a n d the po l l en m o t h e r cells o f t he t r e a t e d s e c o n d g e n e r a t i o n 
a l s o e x h i b i t e d a b n o r m a l meios is . W h e n a p p l i e d in v a r i o u s c o n c e n t r a t i o n s t o w h e a t , 
s u n f l o w e r a n d b e a n , 2 . 4 - D e n h a n c e s t h e ac t iv i t i e s o f t he e n z y m e s p a r t i c i p a t i n g in t he 
o x i d a t i v e m e t a b o l i s m (VORT, 1964). 
M a t e r i a l s and M e t h o d s 
The experimental plants were MV 530 hybrid maize, broad bean, pea. pearl bean, cucumber, 
musk melon and water melon. The outdoor experiments were performed on I m plots. The 2.4-D 
dose was 1, 2, 4 or 10 g per plot for maize, and 0.05 or 0.26 g per plot for the other plants. The 
herbicide was employed as a preemergent simultaneously with the sowing, together with a sufficient 
number of control sowings. In the cytological and genetic examinations the plants were also grown 
in breeding vessels under semiconditioned circumstances for the observation of the development 
of the shaping of the genetic system variation. The controls were grown on tap-water and on 2.4-D 
solution with concentrations corresponding to those of the various outdoor experiments. A study 
was made of the modifying effect of 2.4-D, compared to the control, in the mitotic division, and 
of the changes occurring in the meiosis. The development of the protein content was measured by 
the method of L O W R Y et al. (1951), and the changes in the pigments by the method of S M I T H 1963). 
The peroxidase activity was determined by the procedure of S O L Y M O S Y — F A R K A S (1964), and the 
indole hydroxylation was investigated by the method of H O R V Á T H (1975). 
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Resu l t s and Discuss ion 
In t h e o u t d o o r e x p e r i m e n t s it w a s o b s e r v e d t h a t w h e n 2 . 4 - D w a s used a s a 
p r e e m e r g e n t h e r b i c i d e t h e i n c r e a s e o f i ts a m o u n t w a s p a r a l l e l e d by i n c r e a s i n g 
i n h i b i t i o n o r even c o m p l e t e c e s s a t i o n o f t h e g e r m i n a t i o n o f t h e seeds . F o r m a i z e , 
10 g / m 2 w a s t h e h ighes t d o s e a p p l i e d , a n d t h i s i n h i b i t e d g r o w t h o f t h e r o o t s . T h e 
ef fec t o f 2 . 4 - D w a s a l s o a p p a r e n t in t h e g r o w t h o f t h e s h o o t s a n d in t h e d e v e l o p m e n t 
o f t h e n u m b e r o f leaves. T h e t i m e o f t a sse l - s i lk ing t o o w a s s h i f t e d , a n d t h e y ie ld 
d e c r e a s e d . T h e o n e o r t w o g r a i n s p re sen t w e r e l a r g e r a n d h e a v i e r t h a n t h e g r a i n 
y ie ld o f t h e n o r m a l l y - d e v e l o p e d c o n t r o l p l a n t (KERTESZ, 1974). 
T h e o t h e r e x p e r i m e n t a l p l a n t s r eac t ed w i t h d i f f e r e n t sens i t iv i t i e s t o t h e i n c r e a s e 
o f t h e 2 . 4 - D c o n c e n t r a t i o n . In t h e s e p l a n t s t he h i g h e s t c o n c e n t r a t i o n o f t h e h e r b i c i d e 
used w a s 0 .25 g / m 2 , a n d th i s c o m p l e t e l y i n h i b i t e d t h e g e r m i n a t i o n o f m u s k m e l o n 
a n d w a t e r m e l o n seeds . Pea r l b e a n , p e a a n d b r o a d b e a n p l a n t s g r e w t o a lesser 
e x t e n t . T h e g r e a t e r t h e a m o u n t o f 2 . 4 - D g iven in t h e p r e e m e r g e n t s t a g e , t h e m o r e 
r e d u c e d w a s t h e l eng th o f t h e s h o o t s a n d r o o t s , a n d t h e f e w e r t h e l eaves f o r m e d ; 
f u r t h e r , t h e s e l a t t e r o n e s w e r e m o r e d i s t o r t e d in s h a p e . O n l y a f e w seeds d e v e l o p e d 
h e r e t o o . 
T h e g o u r d s r e a c t e d w i t h v a r y i n g sens i t iv i ty t o 2 . 4 - D . C u c u m b e r wel l e n d u r e d 
even t h e h i g h e s t 2 . 4 - D c o n c e n t r a t i o n e m p l o y e d , a n d t h e g r o w t h a n d d e v e l o p m e n t 
o f t h e s h o o t s a n d r o o t s w e r e o n l y s l ight ly i r r e g u l a r . A t a l o w e r c o n c e n t r a t i o n n o 
c h a n g e c o u l d b e o b s e r v e d c o m p a r e d t o t h e c o n t r o l . O n t h e c o n t r a r y t h i s s a m e l o w -
e r c o n c e n t r a t i o n led t o m u c h d a m a g e a m o n g m u s k m e l o n s a n d w a t e r m e l o n s , m a n y 
p l a n t s d y i n g b e f o r e t he r e p r o d u c t i v e s t age . O n th i s b a s i s w e see t h a t t h e r e is a c o r r e -
l a t ion b e t w e e n t h e w a t e r — d e m a n d a n d 2 . 4 - D sens i t i v i t y , a n d t h i s is w h y c u c u m b e r 
c a n wel l e n d u r e t h i s h e r b i c i d e . O u r r e su l t s a r e s u p p o r t e d b y t h e d a t a in t h e f o l l o w i n g 
T a b l e 1 m e a s u r e d o n t h e me ios i s o f t h e cel ls o f t h e r o o t - t i p m e r i s t e m . 
Table 1. Effect of 2.4-D on the meiosis of root-t ip meristem cells of seedlings 








Prophase Metap-hase Anaphase Telop 
M V 530 maize 
Control 2892 1068 906 51 57 50 
Low conc. 2360 877 853 8 11 6 
High conc. 2110 686 671 5 6 4 
PearI bean 
Control 1160 521 278 98 78 67 
Low conc. 547 41 11 13 9 8 
High conc. 398 17 6 4 4 3 
Broad bean 
Control 448 196 171 9 6 10 
Low conc. 1158 107 96 4 3 4 
High conc. 1045 II 8 1 0 2 
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It c a n be seen f r o m t h e T a b l e t h a t 2 . 4 - D e x e r t e d a v e r y c o n s i d e r a b l e d e c e l e r a t o r y 
i n f l uence o n t h e c o u r s e o f t h e m i t o s i s in a l l t h r e e p l a n t s , a t t h e h i g h e r c o n c e n t r a t i o n 
a l m o s t e l i m i n a t i n g t h e me ios i s a n d t h u s t h e g r o w t h o f t h e r o o t . 
T h e e f f ec t o f 2 . 4 - D c o u l d a l s o be seen in t h e m e i o t i c d i v i s i o n o f t h e T 0 p l a n t s 
t r e a t e d . T h e a r r a n g e m e n t o f t h e c h r o m o s o m e s w a s i r r e g u l a r (ROJIK, 1973). 
A s r e g a r d s t h e s eeds o f T 0 m a i z e p l a n t s , it w a s f o u n d t h a t t he in i t ia l g r o w t h 
w a s m o r e i n t e n s i v e t h a n t h a t o f t h e c o n t r o l p l a n t s (KERTÉSZ, 1972). 
T h e s t u d y o f t h e T 0 a n d T , g e n e r a t i o n s o f b r o a d b e a n led t o a s i m i l a r resul t a s 
o b s e r v e d f o r m a i z e . K o v A c s (1972) f o u n d t h a t 2 . 4 - D is a c c u m u l a t e d in t h e seeds . 
T h e e x t e n t o f t h e a c c u m u l a t i o n rose wi th t h e i n c r e a s e o f t he c o n c e n t r a t i o n o f t h e 
h e r b i c i d e . 
2 . 4 - D i n h i b i t s t h e g r o w t h o f s eed l i ngs ; t h i s is wel l i l l u s t r a t e d in T a b l e 2 by 
t h e h i g h e r a m o u n t o f s o l u b l e p r o t e i n in p e a r l - b e a n s e e d l i n g s w h i c h u n d e r w e n t a 
s l ight d e g r e e o f g r o w t h d e s t r u c t i o n . 
Table• 2. Change in the amount of total soluble protein in pearl bean 
seedlings on preemergent 2,4-D treatment (y/g fresh weight). 
Age of Control Treated with low conc. Treated with high conc. 
seedling 
in days Shoot Root Coty-ledon Shoot Root 
Coty-











































I n c r e a s e o f t h e a m o u n t o f 2 . 4 - D led t o a fal l in t h e g reen p i g m e n t c o m p o n e n t s 
o f t h e e x p e r i m e n t a l p l a n t s ; th i s is c o n n e c t e d w i t h t h e h y d r o l y s i s o f t h e p r o t e i n s . 
T h e r e is b a r e l y a n y c h a n g e in t h e a m o u n t o f y e l l o w p i g m e n t . T h e s e r e su l t s w e r e 
r e p o r t e d ea r l i e r (HORVATH, 1970). T h e h e r b i c i d e i n c r e a s e d t h e p e r o x i d a s e a c t i v i t y 
in these p l a n t s , w i t h t h e e x c e p t i o n o f m a i z e seed l ings . T h e resu l t s o f t h e e n z y m a t i c 
m e a s u r e m e n t s a r e s h o w n in t h e f o l l o w i n g T a b l e 3. 
It c a n b e seen t h a t t h e p e r o x i d a s e ac t iv i ty i n c r e a s e d in pa ra l l e l w i t h t h e d a m a g e . 
M a i z e e n d u r e d w i t h o u t d a m a g e t h e 2 . 4 - D c o n c e n t r a t i o n e m p l o y e d h e r e . 
2 . 4 - D c a u s e s d a m a g e in m e t a b o l i s m a c c o r d i n g t o t h e a b o v e resu l t s , b u t it 
p r e s u m a b l y a l s o s t i m u l a t e s t h e f u n c t i o n i n g o f a n e n z y m e c o m p l e x , a s s h o w n by 
t h e f o r m a t i o n o f h y d r o x y d e r i v a t i v e s o f i n d o l e . T h e d e r i v a t i v e s a r e p r o d u c e d in 
la rger a m o u n t a t l o w 2 . 4 - D c o n c e n t r a t i o n ; a t h i g h e r 2 . 4 - D c o n c e n t r a t i o n t h e e n z y m e 
c o m p l e x is d i r e c t e d t o t h e e l i m i n a t i o n o f t h e c h e m i c a l , a n d b e c a u s e o f th i s t h e a m o u n t s 
o f t h e d e r i v a t i v e s d e c r e a s e . T h i s w a s s h o w n b y t h e a m o u n t s o f 5 - h y d r o x y i n d o l e in 
t h e ca ses o f b r o a d b e a n , p e a r l b e a n a n d c u c u m b e r . T h e h y d r o x y l a t i o n is i n t e n s i v e 
f o r b o t h m u s k m e l o n a n d w a t e r m e l o n ; v a r i o u s d e r i v a t i v e s a r e f o r m e d , t h e a m o u n t s 
o f these b e i n g l o w e r a t t h e l o w 2 . 4 - D c o n c e n t r a t i o n . F o r p e a a l a rge a m o u n t o f 
5 - h y d r o x y i n d o l e w a s f o r m e d in c o m p a r i s o n t o t h e c o n t r o l ; h i g h e r c o n c e n t r a t i o n o f 
2 . 4 - D d e c r e a s e d th i s a m o u n t . 
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Table J. Change in peroxidase aclivily on preemergenl 2.4-D irealment. 




Treated with low conc. 
Shoot Root Cotyledon 
Treated with high conc. 

















































T h e v a r i a t i o n s in t h e n a t u r e s a n d q u a n t i t i e s o f t he h y d r o x v i n d o l e s a r e l is ted in 
T a b l e s 4, 4/1 a n d 4 /2 . 
Table 4. Changes in amounts of hydroxy indoles on the action of 2.4-D. 
( Derivatives given in y\g fresh weight). 
Species Treatment Age in days 
5 - O H - -indole in 
Shoot Root 
Control 2.15 1.25 
P e a r l b e a n Low conc. 4 1.10 1.10 
High conc. 1.90 1.40 
Control 5.00 40.00 
P e a r l b e a n Low conc. 8 40.00 43.00 
High conc. 3.00 4.00 
Control 3.50 3.00 
P e a r l b e a n Low conc. 12 17.00 20.00 
High conc. 2.00 4.00 
Control 4.65 33.00 
Pea Low conc. 7 20.00 30.00 
High conc. 43.00 66.00 
Control 4.60 56.00 
Pea Low conc. 14 28.00 56.00 
High conc. 10.00 28.00 
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Table 411. Change in ihe a m o u n g of 5-hydroxyindole on 2,4-D t rea tment 







T0 generat ion 16 
Treatment of seeds* 




Control Low conc. 
4.5 





* Part of the produce of the T0 generation emerged unchanged in the T, genera t ion ; the 
indicated samples received a repealed 2 .4-D treatment . 
Table 412. Changes in the amoun t s of hydroxyindoles fo rmed on the action 
of 2,4-D in cucumber , musk melon and water melon seedlings 
(y/g fresh weight). 
Plant species 












10 5-OH 110.00 71.00 95.00 75.00 35.00 49.00 
16 5 - O H 76.00 50.03 76.00 48.00 27.00 27.00 
20 5-OH 51.00 44.00 67.00 41.00 21,00 24.00 
Musk melon 
6 4 -OH — — — 135.00 120.00 — 
5-OH — — — 5.00 4.30 — 
12 4 -OH 2.35 3.50 — 120.00 105.00 — 
5-OH 2.60 2.00 — 3.00 3.00 — 
20 4 -OH 2.30 3.00 — 4.90 27.00 — 
5-OH 2.60 2.50 — 1.50 2.00 — 
Water melon 
15 4 -OH 530.00 310.00 — 540.00 390.00 — 
5-OH 52.00 41.00 — 57.00 40.00 — 
6 - O H 40.00 20.00 — 30.00 27.00 — 
20 4 -OH 530.00 300.00 — 530.00 355.00 — 
5-OH 65.00 20.00 — 60.00 21.00 — . 
6 - O H 41.00 17.00 — 24.00 4.70 — 
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